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Introduction
The reversed relationship between female labor force participation rates and fertility levels has ignited a heated debate about the changing equilibrium between gender inequality and family formation. Between the 1960s and the mid-1990s, fertility levels have fallen in almost all industrialized countries and reached low or extremely low levels. 3 Improvements in gender equality, represented by women's increased educational attainment, rising economic autonomy, and strive for self-fulfillment outside the family, were believed to be a critical inhibitor to family formation according to the New Home Economics model and the Second Demographic Transition framework (Becker 1976 (Becker , 1981 Lesthaeghe and Meekers 1987; Van De Kaa 1987) . However, since the beginning of the 21 st century, the total fertility rates have stopped declining and even started to increase in many OECD countries, including the United Kingdom (Figure 1 ), despite the continual growth in female labor force participation rates (OECD 2017; Rindfuss, Choe, and Brauner-Otto 2016) . Since then, many studies have found a positive relationship between female labor force participation rates and fertility levels, especially among the Northern European and English-speaking countries and France (Luci-Greulich and Thévenon 2014; Siegel 2017) . Meanwhile, the gender gap in domestic work time continues shrinking, reflecting a slow convergence of women and men's roles even in the private sphere (Altintas and Sullivan 2016; Kan, Sullivan, and Gershuny 2011) . Total fertility rate and female labor force participation rate in the United Kingdom
Source: Office for National Statistics.
Inspired by those changes, scholars have proposed a new relationship between gender equality and family formation. They argue that the positive association between a traditional gender role setting and fertility is likely to diminish as the gender revolution progresses. Based on the Gender Revolution framework, when women and men's roles continue to converge, eventually there will be a new family equilibrium where an egalitarian family model can even promote fertility (Esping-Andersen 2016; Esping-Andersen and Billari 2015; Goldscheider, Bernhardt, and Lappegård 2015) .
Nevertheless, evidence that supports this prediction has been limited or mixed. First, many findings remain confined at macro-level cross-country analyses, and discussions have largely turned to cross-cultural variations (e.g., Arpino, EspingAndersen, and Pessin 2015; Brinton and Lee 2016; de Laat and Sevilla-Sanz 2011; Esping-Andersen et al. 2013 ). In addition, cross-country and cross-sectional analyses are subject to the risk of spurious findings, and analyses of changes within countries over time are necessary (Kolk 2019 ). Second, micro-level empirical studies usually use the division of housework per se to represent the level of gender equality within couples and to predict fertility (e.g., Cooke 2009; Schober 2013a) . Findings are mixed and inconclusive, leading to a question of whether fertility decisions are dependent on the gendered division of labor.
We ask whether the micro-level relationship between gender equality and fertility has changed in the past few decades. In other words, we would like to know how the macro-level societal context, which has changed over time, could moderate the microlevel relationship between gender equality and fertility. Gender inequality has many dimensions. One of the most important ways that gender roles are enacted is through the division of household labor among heterosexual couples. In particular, the division of labor exhibits the couples' actual gender practices in the public and private spheres. In this paper, we use the couple-level gendered division of labor to represent the gender (in)equality level at a micro-level.
We adopt a comprehensive couple-level analysis and consider how fertility behavior is associated with the division of market labor, the division of domestic labor, and the combinations of the two spheres between spouses. This holistic couple-level approach differs from earlier studies. Past studies either make within-gender comparisons by separately analyzing women's or men's behaviors during the transition into parenthood (e.g., Kühhirt 2012; Schober 2013b), or they only attempt to predict the likelihood of having a child using the couples' employment status match (e.g., Baizán 2007) or the division of domestic labor additively (e.g., Dommermuth, HohmannMarriott, and Lappegård 2015; Neyer, Lappegård, and Vignoli 2013; Schober 2013a ). These studies provide important insights to the relationship between gender inequality and parenthood, but they tend to neglect that the birth of a child was often a couple's joint decision or ignore that people's behaviors in both the public and the private spheres can be jointly influential to fertility decisions. It is also questionable that whether a couples' gender equality level could be correctly reflected through a single indicator when combinations of the two spheres offer an important dimension of gender equality. We will provide more discussions in the following sections. Most importantly, no research has examined how the relationship between the couple-level division of labor and fertility behaviors might have changed from the 2000s, despite the reverse of the macro-level relationship between gender equality and fertility and the new predictions based on the Gender Revolution framework. This study will fill this gap in the research agenda.
Analyzing how the relationship between gender equality and fertility evolves over time is important. The time-varying pattern provides novel insights into competing theories that guide people's family formation behaviors. For instance, while the traditional gender division of labor is expected to be positively correlated with childbearing and childrearing through specialization, an egalitarian family with dual earners is regarded to enjoy higher marital equality and to be more capable of affording the long-term cost of childrearing. By validating the applicability of these distinct family models along with the changing societal contexts, this time-varying relationship between the division of labor and fertility can provide valuable evidence about the existence of the new family equilibrium at a micro-level, thereby informing the stage and process of the gender revolution.
We use long-term harmonized panel data from the British Household Panel Study and the Understanding Society (also known as the UK Household Longitudinal Study [UKHLS] ) to document a time-varying relationship between the gender division of labor and fertility. The classification of division of labor is achieved by the Latent Class Analysis, including information about how spouses (married and cohabiting partners) allocate market and domestic labor between them. We examine the effect of the division of labor on the birth of a child, as well as the effect of childrearing on the division of labor, by using fixed-effect models. We document changes in this reciprocal relationship from 1991 to 2017 and take account of potential selection due to couples' unobserved time-constant characteristics. This approach enables a rigorous evaluation of how micro-level family dynamics between gender inequality and fertility evolve with the changing social context over time.
Division of labor in a partnership
We first illustrate how labor, work, tasks, or responsibilities can be divided between spouses. Two theories have pointed out the determining role of economic resources. First, the specialization perspective suggests that the allocation of effort to market labor or domestic labor between spouses depends on their economic comparative advantages (Becker 1981 (Becker , 1985 . Within a family, the spouse who earns higher wages (usually the man) would take primary responsibility for paid labor, and the other (usually the wife) is primarily responsible for childcare and housework.
Alternatively, the intrahousehold bargaining perspective argues that spouses allocate resources by bargaining with each other (Lundberg and Pollak 1993; Manser and Brown 1980) . The one who controls more resources (usually the man), particularly economic resources, is better able to negotiate his or her preferred outcomes (e.g., minimizing own housework time), and thus the undesirable responsibilities are allocated to the one with fewer resources. These two perspectives highlight the significance of the division of market labor in determining the overall patterns of the division of labor.
Although the above two perspectives both indicate that one's larger share of market labor is usually accompanied with his/her smaller share of domestic labor (Evertsson and Nermo 2007; Sullivan and Gershuny 2016) , these two theories do not give details on the level of the match between the two spheres. The division of labor in the public sphere and that in the private sphere are matched in various ways, which also provides indispensable information on the level of gender equality among couples. For example, if the husband contributes 80% of the household income, does he contribute 0%, 20%, or even 40% of domestic labor? The division of labor is less traditional if he shoulders a larger share of the domestic burden. Similarly, among dual-earner couples who have similar market labor arrangements, those with a wife doing most of the housework are regarded to be more traditional than those with a more even share of domestic labor (Hall and MacDermid 2009; Kitterød and Lappegård 2012) . A more extreme example is that it is questionable to conclude that a dual-earner couple with a wife doing 60% of housework is more egalitarian than those with a part-time working wife sharing the same amount of housework. In this case, the wife in the latter setting shows stronger bargaining power than the one in the earlier setting. Accordingly, a single indicator could not accurately represent gender relations among couples. To determine the level of traditionalism in the division of labor, it is important to simultaneously consider the division of both market and domestic labor and how the two are combined.
Accordingly, we classify different levels of traditionalism in the division of labor based on three elements: the division of market labor, the division of domestic labor, and the match between the two spheres. Specifically, the most traditional division of labor type should reflect the wife and husband's most traditional gender practices in both spheres, and vice versa for the least traditional division of labor type. In between them, there are those who follow traditional gender roles in either the public or the private spheres, and there is also an egalitarian division of labor type, where a genderequal division of both market and domestic labor is observed.
Division of labor and fertility
Parenthood influences women and men in different ways and derives a gender-specific cost, which would reciprocally influence the fertility decision for couples with different levels of traditionalism in the division of labor. In this section, we first explain why parenthood influences women and men differently so that specialization is conducive to childbearing and childrearing. We then introduce the economic uncertainty and the gender equity perspectives to see how an egalitarian family model could overcome a traditional one in promoting fertility.
The specialization family model and fertility
Given the persistent gender inequality in both the public and private spheres, the cost of parenthood is gendered. Childrearing has a traditionalizing effect on the gender division of labor based on the specialization and bargaining perspectives, especially when the husband has the comparative advantage in paid employment or more economic resources than does the wife, which is more likely nowadays. Accordingly, the new childcare and housework duties following the birth of a child are more likely to be allocated to the wife. Meanwhile, she often reduces her investment in market labor to cope with the new family responsibilities. Studies have consistently documented that, on average, women increase their housework time, reduce their employment hours, and experience a wage loss during the transition into motherhood (Gangl and Ziefle 2009; Schober 2013b) . By contrast, men's behaviors are much less affected by childrearing (Argyrous, Craig, and Rahman 2016; Gershuny 2009, 2010; Killewald and García-Manglano 2016) . These single-sex analyses imply that for couples, the division of labor would be more traditional after the transition to parenthood.
The traditionalizing effect of parenthood is translated into a lower opportunity cost for couples with a more traditional division of labor. The idea of the opportunity cost of childrearing was originally proposed to explain why women with greater earning power are less likely to have children (Becker 1981; Willis 1973) . This economic perspective argues that women's education, income, and employment increase the opportunity cost of childrearing and suppress family formation. It implies that women's disadvantage in the public sphere or their traditional gender role is conducive to childbearing and childrearing. Empirical studies about the United Kingdom and other countries have shown that nonworking women are more likely to have children (Baizán 2007; Inanc 2015; Ukil 2015; Wood and Neels 2016) . At a couple level, the cost of childrearing such as the reduction in the household income and living quality due to the wife's lowered economic activity to care for children is smaller for couples whose wife's share of income is lower. Accordingly, couples with a traditional division of labor should be more likely to have children than couples with an egalitarian division of labor, especially in societies where the gender inequality level is high and the institutional support for childcare is very limited.
The egalitarian family model and fertility
An alternative prediction is that the egalitarian family model, where the wife and the husband hold similar roles, is more beneficial for family formation than a specialization one. This prediction is derived from two perspectives. One has an economic concern, and another focuses on equity in a relationship.
First, the economic uncertainty perspective argues that a secure economic foundation is necessary for childrearing (Malthus 1803; Oppenheimer 1988) . Compared to couples with a single earner, dual-earner couples have lower uncertainty regarding future household income, are more capable of affording the long-term cost of childrearing, and are thereby more likely to have more children (Jalovaara and Miettinen 2013; Lundström and Andersson 2012; Vignoli, Drefahl, and De Santis 2012) . Economic uncertainties would also discourage families to maintain a long-term male-breadwinner model following the birth of a child (Langner 2015; Ruggles 2015) . This economic perspective highlights the importance of women's economic resources in family formation. In a societal context where there are substantial economic uncertainties and a high level of economic autonomy of women, this perspective predicts a positive relationship between the dual-earner family model and fertility.
This perspective overlooks the fact that the division of market work between spouses and that of domestic work are associated with fertility jointly and simultaneously. From a gender equity perspective, simply a gender-equal division of market labor represented by the dual-earner couples does not necessarily benefit family formation. It argues that the combination of a wife's significant economic role and her disproportionately large share of family responsibilities lead to severe work-family conflicts, a perception of unfairness, or low satisfaction in marriage (McDonald 2000) . Accordingly, this mismatch instead can deter childbearing, and it is also unpractical for childrearing. Prior studies have evaluated whether an unequal division of housework has a negative effect on fertility intentions or the likelihood of childbearing, but the findings are inconsistent or only weak associations are noted (Miettinen, Lainiala, and Rotkirch 2015; Mills et al. 2008; Neyer, Lappegård, and Vignoli 2013; Schober 2013a) . A few studies focus on the impact of the mismatch or the conflicts between women's employment and family responsibilities on fertility. For example, Torr and Short (2004) analyze the effect of the division of housework on a second birth among American dual-earner couples but find a U-shaped relationship -couples where wives share housework equally or do almost the whole load are most likely to have a second birth. Cooke (2009) uses data from Italy and Spain to test the interaction effects of the husband's share of childcare and the wife's employment status. She finds out that when wives spend longer hours on market labor, the likelihood of having a second child will drop if the husband's share of childcare does not increase accordingly. This line of work shows the importance of considering the combination of paid and unpaid work among couples in the case of the birth of a second child. However, findings are mixed. It is not certain as to whether the findings could be generalized to first and other births. Furthermore, the method employed in these studies could not rule out selection bias due to the couples' shared long-term values or preferences about children and families, which influence both the couples' division of labor arrangement and fertility outcome. Therefore, we need better measures of the gendered division of labor and regression analyses that could minimize the confounding effects due to unmeasurable lifestyle preferences or values to tackle the predictive power of the division of labor on fertility.
Taking both aforementioned perspectives into account, only couples who have a relatively gender-equal division of labor in both the public and private spheres should be considered as a true egalitarian family model and will be more likely to have children than other division of labor types.
Changing contexts, changing relationships
The micro-level relationship between the division of labor and fertility is inevitably influenced by macro-level societal contexts, such as the gender norms, institutional settings, and the labor market condition. The 'doing gender' perspective argues that women and men internalize and perform their expected gender roles imposed by gender norms regardless of the partners' relative earning power or resources (Brines 1994; Kolpashnikova 2018; Kühhirt 2012; Stryker 1968; West and Zimmerman 1987) . Gender norms assign gender-specific meanings to the roles of mothers and fathers and reward women and men differently (Fahlén 2016; Hays 1996; Kühhirt 2012 ). The 'good father' roles are consistent with a 'good provider model,' which rewards men's market commitment and wage earning ability (West and Zimmerman 1987) . In contrast, the values and expectations of motherhood are to prioritize the needs of children, whereas the necessity to support the household financially becomes "secondary" (Garey 1999; Hays 1996; Mercer 2004) . Therefore, the cost of parenthood is more gender specific when gender norms are more traditional. The positive relationship between the traditional division of labor and fertility would be particularly stronger when women and men adopt the gender-specific expectations of parents and 'do gender. ' Male-breadwinner families should still be more conducive to childrearing in the United Kingdom, where social attitudes and institutional settings largely retain the traditional gender settings. For instance, in 2012, almost 40% of British people considered it the best for young children to have mothers work part-time and fathers work full-time (Scott and Clery 2013) . In 2018, over half of the public considers that mothers should take more parental leave than fathers (Taylor and Scott 2018) . With respect to the institutional settings, the UK's family policy has displayed a strong preference for women's childrearing responsibilities: A maximum of 52 weeks of maternity leave is permitted, now up to 39 weeks are paid. Paid paternity leave for up to two weeks has been available only since 2003. Starting only in 2015, fathers and mothers can share their parental leave for children born or adopted. 4 However, it is estimated that only about 2% of fathers who are eligible for shared parental leave have used it each year since its introduction. 5 In addition, formal childcare services are predominantly private, inadequate, and costly (Connolly et al. 2016) , posing a further barrier to the dual-earner model. In summary, both the social attitudes and the institutional setting imply that it is women's responsibility to take care of family, and alternative childcare options are often unfeasible. Compared to a gender egalitarian model, a male-breadwinner female-housekeeper model better fits the institutional setting and the socially expected roles of mothers and fathers and should be conducive for childbearing and childrearing.
Nevertheless, the relationship between the gendered division of labor and fertility may have altered with changing gender norms and institutional settings, though the gender revolution is far from completion. For example, people have increased their support for maternal employment. The proportion of people who agreed that mothers should stay at home declined from 64% in 1989 to 33% in 2012 (Scott and Clery 2013) . The 2018 British Social Attitudes Survey shows that 72% dispute the view that a man's job is to earn money and that a woman's job is to look after the home. This number was 58% ten years ago. Therefore, women and men are less likely to specialize in partnerships by following the 'traditional' expectations.
The gender gap in earning power is also shrinking. In almost all the OECD countries, the gender gap in education has been eliminated or even reversed (OECD 2015) , and the husband's economic advantage is less prominent when the wife is less likely to marry 'up' in terms of education or income (De Hauw, Grow, and Van Bavel 2017) . The gender pay gap also keeps closing: It decreased from 27.5% in 1997 to 21.9% 2007 and finally to 18.4% in 2017 based on median hourly earnings (Office for National Statistics 2017). In addition to these improvements in gender equality in the public sphere, the substantial economic uncertainty, exampled by the economic recession around 2010, further enhances the economic advantage of the dual-earner family model. Women's economic position has been critical when globalization has increased the rate of economic and social change, intensified competition, and increased sensitivity of domestic economy to random shocks occurring in the international market (Blossfeld et al. 2008) . In summary, the differentiated earning capabilities or the gap in economic resources between spouses, upon which the economic specialization and bargaining theories are rested, are increasingly less likely to hold over the years.
In addition, there is more institutional support for early childcare provision to encourage more families to maintain an egalitarian model. In September 2010, for example, the Department for Education introduced 570 hours of free childcare per year for all 3-and 4-year-olds in England, as well as for 2-year-olds from disadvantaged backgrounds since 2013 (National Audit Office 2016). Women with young children have increased time availability for paid work when they could easily outsource childcare.
In summary, the societal context of substantial gender inequality, which empowers the prevalence of the specialization family model, is waning. Over the years, the cost of parenthood should be less gender specific. Against this background, we expect that the association between the traditional gender division of labor and fertility would be still positive; however, this positive association should decline over the recent years.
Data and method

Data and sample
We use the newly published harmonized data combining all 18 waves of the British Household Panel Survey (BHPS) and the first 8 waves of the Understanding Society panel study (also known as the UK Household Longitudinal Study [UKHLS] ). 6 For the first wave of the BHPS, a national representative sample of 5,500 households from Great Britain was recruited. BHPS later included extension samples in Scotland and Wales in 1999 and Northern Ireland in 2001. Building on the work of BHPS, a national representative sample of over 40,000 households was collected during 2009 and 2010 across the United Kingdom, forming the first wave of the UKHLS. The old BHPS sample was included in the UKHLS survey from wave 2 (2010/2011). In both surveys, beginning with the year of entry, household members aged 16 and older are interviewed, and the same individuals are reinterviewed in successive years. We take advantage of the length, the inclusion of new samples in UKHLS, and the consistent longitudinal and intergenerational design of both surveys to investigate the relationship between fertility and the division of labor.
We restrict the sample to those who are currently living with their married or cohabiting partners for a couple-level analysis. Samples from Northern Ireland are excluded because they are not included in the BHPS sample before 2001 and may disrupt the time trend. In each wave, we select couples where the female partner is the main respondent, aged between 20 and 44 years, and is currently living with a male partner aged between 20 and 59 years. Observations entering this sample in subsequent waves are predominantly new samples collected in BHPS or UKHLS. 7 Observations in which either the wife or husband is a full-time student are dropped. The selected couples are at their prime childbearing and working age and are most likely to experience a competing demand from employment and family. We have 14,451 couples with 63,819 couple-wave records of self-interviews.
8 After dropping observations with missing values, we ultimately have a sample of 12,888 couples and 60,548 couple-wave observations for cross-sectional analyses. Out of this sampling, 70.6% of the couples have repeated observations and are used for fixed-effect regression analyses. We do not find that wave nonresponse is correlated with the division of labor or the birth of a child, and potential bias due to the selection of sample, if any, does not alter our conclusions. 
Measures
First, we need indicators that directly capture the couple-level division of labor in both the public and private spheres. These indicators will be included in the later latent class analysis to help generate a division of labor typology. , 5 th , and 7 th waves of the UKHLS do not include questions about housework time. Notably, in the first wave of the UKHLS, the housework question was asked only of individuals interviewed between January and June 2009. All individuals in these wave were included in later regression analyses because the latent class analysis (LCA) allows missing information in the LCA indicators, and this approach could enlarge the sample size. Excluding individuals from these waves does not alter the results though. 9 A variable indicating whether a respondent is observed in the following wave was included in later models. The estimates for this variable were not statistically significant. We further included more samples to check the potential sample selection bias. For example, we used Cox proportional hazard models to predict the birth of a child. We employed random effects models when analyzing the effect of childrearing on the division of labor, although the estimates differ from the fixed-effect estimates. Nonetheless, the conclusions from all models are consistent with the currently reported conclusions from the fixed-effect models.
Division of labor indicators
We select (1) employment status match, (2) wife's share of income, and (3) wife's share of time spent on housework as indicators.
We first identify the employment status for the wife and the husband separately so that how the couple combine their labor market performance can be determined. Employment status for the wife is classified into three categories: full-time employment (working 30 hours or more per week), part-time employment (working fewer than 30 hours per week), and nonworking. For the husband, the categories are either full-time employment or other (part-time employment and nonworking) because only 4.4% of men in our sample are working part-time. Accordingly, there are six employment status matches between the wife and the husband.
Another division of labor indicator is the wife's share of income. It is calculated by dividing the wife's monthly personal income over the sum of the monthly personal income of both spouses. This share of income is further classified into four categories with similar numbers of observations in each category: women's share below 20%, women's share of 20% to 40%, women's share of 40% to 60%, and women's share above 60%. 10 This indicator can differentiate couples with similar employment arrangements but different earnings.
The third indicator is the division of housework. Information on housework is collected by asking, "About how many hours do you spend on housework in an average week, such as time spent cooking, cleaning, and doing the laundry?" Respondents are more likely to report routine housework time by asking questions in this way. Although the stylized or questionnaire-based estimates are less accurate compared to diary-based estimates of housework time, the main source of error for the stylized measures does not differ from that for the questionnaire-based measures, and most of the errors are random rather than systematic (Kan and Pudney 2008) . Moreover, the panel nature of the surveys enables us to track changes in housework time for the same couple. Therefore, we prefer the stylized measures of housework time. Wife's share of housework is calculated by dividing the housework hours reported by the wife over the total housework hours, which is the sum of the housework hours reported by both spouses. This share of housework is further classified into four categories, with similar numbers of observations in each category: women's share below 50%, women's share of 50% to 75%, women's share of 75% to 90%, and women's share above 90%.
Division of childcare is not included because it is only available for parents with young children and is closely related to ideals of parenthood and the intergenerational transfer of human and cultural capital. Compared to the division of labor in housework, which works as an indicator of the gender role settings among couples, the division of labor in childcare is less ideal. The domestic division of labor literature also treats housework and childcare as distinct categories because the micro-gender theories apply well to housework but not childcare (Sullivan 2013) . Nevertheless, we have conducted alternative analyses by including childcare as an indicator, and the conclusion remains unchanged.
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The goal is to identify a couple-level division of labor type and then evaluate their relationships with the birth of a child. Earlier discussions indicate that the relationship between the division of labor and fertility is not necessarily linear. Using these categorical indicators can identify a typology of the division of labor through latent class analysis, which is useful to capture its nonlinear relationship with the birth of a child.
Next, we introduce key variables that are correlated with the couple-level division of labor and several control variables to be included in regression models.
Parenthood status
A key relationship we are interested is whether couples are more likely to have a child if they follow the male-breadwinner female-housekeeper family model. To predict the birth of a child, for each couple-wave record, parenthood status works as a dependent variable and is firstly set as zero (no change in the number of children) but is recoded to one (a new child) if, in the next couple-wave record, there is both an increase in the number of children and the age of the youngest child is younger than 4 years old.
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The second relationship we are interested in is to what extent the couples adapt a specialization model in order to care for children. When predicting the division of labor type, parenthood status works as a key independent variable and is represented by the number of children aged 15 years or younger in the household. It has three categories: zero (reference), one, and two or more.
13 11 We also included the division of childcare (mainly the wife, shared by both, others) as an additional indicator to construct the division of labor for parents. First, the classification of the division of labor for parents remains largely unchanged. Second, using this division of labor in regressions predicting the birth of a child generate the same conclusion. Lastly, this information about the division of childcare is not collected in four waves and for families with the youngest children older than age 12 (BHPS) or age 15 (UKHLS). Therefore, the current approach using employment, income, and housework as indicators are valid and sufficient, and it also maximizes the sample size. 12 In this sample used for fixed-effect regressions in predicting birth outcome, 22.3% are followed within one year, 63.5% are followed up between one to two years, and 14.2% are followed up after two years. 13 The age of the youngest child is not included to make the models easier to understand. The results thus represent a general relationship between the division of labor and the parenthood status, disregarding the age of the youngest child. Including the age of the youngest child does not alter our conclusions.
Periods
The specific historical period is another important indicator because we would like to evaluate whether the above two relationships of interest vary in different periods. The year when the couple-wave observation is recorded is grouped into three categories.
14 The reference group covers the period of 1991 to 2000, the second category is from 2001 to 2008, and the last category is from 2009 to 2017 (from the first wave of the UKHLS). There are similar durations in each period. This classification also differentiates and compares samples that started in BHPS and those that entered the UKHLS. This classification also separates the pre-and post-financial crisis period, which is expected to have an impact on family lives by increasing the economic uncertainties and enhancing women's economic role, as discussed earlier.
Other variables
In fixed-effect regressions, we further include marital status, which is classified as whether currently married (reference) or cohabiting. The age and its square term of both spouses are included. We also include the duration of the partnership. For cohabitating observations, it is the number of years from the year of cohabitation. For married observations, it includes the number of years of cohabitation if they marry after the same cohabitation. We also include numbers of years till the next observation in the fixed-effect models when predicting the birth of a child.
For cross-sectional analysis, we also include education, health, religiosity, race, and residence information, which are largely stable over time, as controls. Educational attainments of both spouses are coded as first degree or above, some high qualifications, and General Certificate of Secondary Education (GCSE) level or lower (reference). The health condition of both spouses is a self-rated score on a scale of 'Excellent' (reference), 'Good,' 'Fair,' and 'Poor.' Respondents' religiosity is coded as not religious (reference) if the answer is 'no religion' to the question "Do you regard yourself as belonging to any particular religion?" Respondents' race is classified as 'White' (reference), 'Black,' 'Asian,' and 'Others.' The place of residence category includes England (reference), Wales, and Scotland.
Analytical strategy
The analytical strategy contains four parts.
1. First, we use the three selected indicators to construct a holistic couple-level division of labor typology through the latent class analysis. This step would enable us to identify different division of labor types. In addition, each couple-wave record will be assigned a single measure indicating its division of labor type. 2. We then provide a detailed description of the division of labor types. We use a multinomial logistic regression model to predict the division of labor outcome with key cross-sectional predictors to provide an overall understanding of the division of labor types and how the distribution of the division of labor types may vary over time. 3. Back to the association between gender inequality and fertility, we use the division of labor type to predict a couple's fertility behaviors. Using fixedeffect logistic regressions, we test that if a couple adopts a specialization family model rather than an egalitarian one, whether the likelihood of having a child increases and whether this relationship changes in different time periods. 4. In the last step, we investigate the reversed direction of the relationship between the gender inequality and fertility. We examine that if a couple has more children, whether the division of labor type becomes more specialized and whether this traditionalizing effect of parenthood changes in different periods, using fixed-effect logistic regression.
Now we introduce each method in detail. We first use latent class analysis (LCA) to determine the division of labor type for each couple-wave observation. LCA is a method used to cluster observations into different unmeasured classes based on their patterns of response across a set of defined indicators (Bakk, Tekle, and Vermunt 2013) . It is a model-based clustering method using maximum likelihood to estimate the parameters of the distributions of classes, such as class numbers, sizes, and probabilities of the observations being members of a given class. This feature enables researchers to focus on the set of classes identified rather than consider each of the observed indicators separately or all the possible combinations of the indicators (McCutcheon 1987) . In our case, there are 96 combinations of the three indicators (6 categories of employment match x 4 categories of share of income x 4 categories of share of housework). It is thus extremely helpful when we would like to construct a typology of the division of labor that contains information on (1) the division of market labor, (2) the division of domestic labor, and (3) the interactions between (1) and (2) when it is neither realistic nor necessary to consider all the possible interactions of the indicators.
Furthermore, the outputs of LCA are several classes of the division of labor (rather than a continuous measure such as the output of factor analysis). The categorical outputs are desirable because the relationship between the division of labor and fertility is unlikely to be linear and varies across periods from the earlier theoretical discussions. Therefore, we can apply the division of labor as a categorical variable directly in later regression analyses without assuming a specific, and most likely incorrect, relationship between the division of labor and fertility.
We build a simple latent class model using only the three indicators discussed above to identify the typology of the division of labor. We select the appropriate number of latent classes with the lowest value of BIC.
15 LCA also assigns each observation to the latent class with the best match based on the probability of membership into each class generated from models with the help of the Stata LCA plugin (version 1.3.2).
After we have assigned the division of labor type to each couple-wave observation, in the next part, we provide a descriptive overview of factors associated with different division of labor types. We use a multinomial logistic regression model to predict the division of labor outcome and apply population-equilibrated cross-sectional weights.
16
Clustered standard errors are used because many couples are observed repeatedly.
Then we aim to establish the relationship between the different division of labor types and fertility and examine whether this relationship varies over the years. Given that our sample follows the same individuals with their matched spouses over time, we conduct couple-level fixed-effect logistic analyses in the third and fourth parts. The use of a fixed-effect model is particularly desirable because both the division of labor and fertility behaviors are expected to be strongly correlated with the couples' own gender and family values (Hakim 2000 (Hakim , 2003 Kaufman 2000; Zhou 2017) . A fixed-effect model uses the same couple as its own control and removes confounding effects due to unobserved time-constant features that are correlated with both the dependent and independent variables, such as the couples' stable lifestyle preferences, family values, and long-term physical conditions. This approach lowers the vulnerability of our models to omitted-variable bias and creates great confidence in the robustness of the conclusions. The fixed-effect approach also lowers reporting errors that people constantly misreport their information (e.g., time on housework) due to time-constant features.
15 BIC is commonly used for model comparisons. It assesses goodness of fit while penalizing additional parameters. 16 The population-equilibrated weight reweights the data such that each period has the same number of observations.
Using the fixed-effect model, in the third part, we evaluate whether the odds of having a child differs if a couple has different arrangements in the division of labor (e.g., job loss, promotion, house-moving, etc.). In our sample, the division of labor varies substantively for the same couple (the last sentence in Footnote 19 lists details of the time duration where the couples belong to different division of labor types). We use variables measured at different time points to infer a direction of the association. The model is as follows:
where index it denotes couple at time point t. is the probability of having a new child in the next record, at time t+1.
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is the division of labor type for couple i at time t, with β as the coefficient.
is the period category for couple i at time t, with as its coefficient.
represents other time-variant control variables, such as the number of children, whether cohabiting, partnership duration, the couples' age and age squared terms, and the number of years till the next observation.
is a vector of time-invariant predictors.
is the combined effects of all time-constant unobservable factors, with a fixed value for each couple.
Because fixed-effect analysis only uses within-couple variations, couples who do not have a change in outcome are not used, and and are dropped out of the equation (Allison 2009: 29) . Please refer to Note 9 in the 'Data and sample' section for a discussion about potential sample selection issues. Coefficients are estimated using conditional maximum likelihood, which is achieved by conditioning the likelihood function on the total number of birth events observed for each couple. For example, if a couple has been observed five times, the question asked in order to determine each couple's contribution to the likelihood function is the following: Given that the couple has a new child in two out of the five records, what is the probability that this event happened when it actually occurred rather than in one of the other possible pair of records (Allison 2009: 32) . This model reports on whether the likelihood of having a child changes if a couple experienced a change in the division of labor type. We then interact different divisions of labor types with the period variable to examine how the association between the division of labor and fertility varies with time. In the interaction model, the main effect is the effect of the division of labor on the birth of a child in the reference period, which is 1991 to 2000. Combining the main effect and results from the interaction terms reveal the effects of the division of labor in 2001 to 2008 and in 2009 to 2017. This interaction model illustrates how the effect of the division of labor on the birth of a child, after considering time-constant confounders in each period, varies with time.
In the fourth analytical part, we then predict, using the same fixed-effect approach, the odds of belonging to a specific division of labor type if a couple has different numbers of children. The basic model is as follows:
where is the probability of falling into a specific division of labor type for couple i at time t. ℎ is the number of children in the household for couple i at time t.
is the period category for couple i at time t. represents other time-variant control variables, including whether cohabiting, partnership duration, and the couples' age and age squared terms. and are the same as in Equation 1. This model predicts whether a change in the number of children is associated with a change in the division of labor type. We then interact the parenthood status with the period variable to examine how the effect of parenthood on the division of labor varies in different periods. Table 1 presents the weighted summary statistics of variables used for later regression analyses. In our sample, 41.8% of the couples are composed of two full-time workers. The second-largest category, accounting for 29.0%, is that of couples with a part-time working wife and a full-time working husband. And 17.3% of the couples are composed of a nonworking wife and a full-time working husband. Over time, the distribution of the employment status match remains largely stable. Over half of the wives share less than 40% of income while 30% of the couples have wives who share 40% to 60% of income. The proportion of total income shared by the wife is growing. During the period from 1991 to 2000, 62.6% of the wives contributed less than 40% of total income, and this number dropped to 53.3% during the period from 2009 to 2017. More wives have become the primary income contributor (share >60% of total income) in later periods as well. Housework remains the wife's job: Only 12.8% of the couples have wives sharing less than 50% of the housework, and more than 50% of the couples have wives doing more than 75% of the housework. Despite this overall inequality in housework share, the wife's share of housework declines over time. During the period from 2009 to 2017, wives shared 50% to 75% of housework in approximately 40% of the couples, and these couples were the dominant group. Approximately 70% of the couples have children younger than age 15 in their households. The mean ages for women and men are about one year older in the latest sample than in the 1991 to 2000 sample, reflecting delayed union formation. More couples are cohabiting rather than being married, but the stability of the partnerships seems to remain unchanged, with similar partnership durations across the three periods. Couples' educational levels have improved substantially over the years.
Results
Descriptive statistics of the sample
Five division of labor types
The LCA identifies five couple-level division of labor types (see Table 2 ). Based on the response pattern of the three indicators, we name and order the division of labor as the male-breadwinner type (most traditional, 27.8%), the modified male-breadwinner type (23.1%), the dual-earner type (39.3%), the female-breadwinner type (least traditional, 3.2%), and the precarious type (6.6%). Conditional on membership in the 'male-breadwinner' type, the probability that the wife does not work and the husband works full-time is 0.656, and the probability that she works part-time and he works full-time is 0.275. Not surprisingly, more than 90% of these couples have wives who contribute less than 40% of the total income. In these couples, the probability that she does more than 75% of the housework is 0.770. These couples demonstrate a typical gender specialization model, with the husband as the key breadwinner and wife as the primary homemaker.
The 'modified male-breadwinner' type is predominately couples with part-time working wives and full-time working husbands, but they still have a 0.283 probability of being dual full-time workers. Wives share a majority of the housework and contribute a relatively small proportion of household income for this type.
The 'dual-earner' type, which is the largest group, features dual earners who work full-time. Even among them, only 61.7% of these couples with the wife and husband making similar contributions to the household income. And 26% of couples with the same employment status still have the husband outearning the wife, and 78.7% of these couples have the wives doing a larger share of housework. Nevertheless, this division of labor type best fits the egalitarian family model. Among the 'female-breadwinner' couples, they are most likely to be composed of a full-time working wife and a part-time working or nonworking husband, and 85.4% of the wives are primary earners. However, only about 46% of the wives do less than 50% of the housework. This group of couples accounts for only 3.2% of all couples. The last group is classified as the 'precarious' type because they are mostly composed of underemployed couples. There is no clear pattern of the gender division of labor. In the later sections, we focus on the first three groups in Table 2 , which account for more than 90% of the observations.
The increase in women's share of total income and the decline in women's share of housework over the years, as reflected in Table 1 , imply that the distribution of the different division of labor types should have changed. Next, for a descriptive purpose, we use the multinomial logistic regression models to show correlations between the division of labor and parenthood status as well as whether the likelihood of falling into a specific division of labor type has changed over time. The reference category is the dual-earner type, allowing us to compare predictors in other classes to this one. We use a full sample, a sample of childless couples, and a sample of parents to identify the key group with a changed distribution of division of labor. Tables 3 and 4 Note: Models also include whether cohabiting, partnership duration, couples' age and age square, educational attainments, selfrated health, women being religious, women's race, and location. Models are weighted with population-equilibrated cross-sectional weight. Please refer to Appendix Note: Models also include whether cohabiting, partnership duration, couples' age and age square, educational attainments, selfrated health, women being religious, women's race, and location. Models are weighted with population-equilibrated cross-sectional weight. * p< .05 ** p< .01 *** p< .001.
Results from the full sample (Table 3) show that over time, couples are 18.4% (1 − e . ) less likely to be classified into the male-breadwinner type as opposed to the dual-earner one. When the full sample is divided into childless couples and parents, it is shown that this trend is driven by changes only among parents (Table 4) ) less likely to be classified into the male-breadwinner type rather than into the dual-earner one. This finding implies a change in the relationship between the division of labor and parenthood. Besides, childless couples are more likely to be classified into the precarious type. This may be associated with the worsening macroeconomic conditions after 2008 because the economic recession disproportionately affected lower-class men and led to an increase in no-earner households (Sani 2017) .
Parenthood is a significant factor correlated with the division of labor. In the full sample (Table 3) , couples with more children are more likely to be classified into any division of labor type other than the dual-earner one. This is even true for the femalebreadwinner type, although the size of the coefficients is the smallest. This correlation between underemployment and parenthood, even for men, is also found in previous studies, highlighting men's cost of childrearing (Baizán 2007; Dill and Frech 2018; Inanc 2015; Schmitt 2012) . The social welfare system, which could compensate the financial pressure brought by underemployment and childrearing, may be one reason. Meanwhile, given the limited and expensive childcare services, childrearing in countries like the United Kingdom becomes extremely time-consuming. Therefore, underemployed couples in the United Kingdom may have limited financial pressure but are rich in time to rear more children.
The effect of the division of labor on fertility
The above results show that over the years, parents are less likely to be classified into the male-breadwinner type. This change indicates that the relationship between fertility and the division of labor may have changed. In what follows, we first examine whether the division of labor has any effect on childbearing. Specifically, we would like to examine that, in different periods, whether the (positive) effect of adopting a malebreadwinner model (vs. a dual-earner one) on the likelihood of having a child would be the same. A couple-level fixed-effect logistic model (Equation 1) is used to predict the odds of having a new child. Those who are going to have a new child within the next 12 months (6.2% of the sample) are dropped to minimize the potential anticipation effect or the impact of physiological or medical reasons on women's working time. Because this is a logistic fixed-effect regression analysis, only those couples (2,246) who do experience a change in the number of children are analyzed. 19 The results of the key estimated coefficients are reported in Table 5. 19 Please refer to Note 9 for sample selection concerns. Now we have couples who had a change in the number of children during the observational period. In certain couple-wave pairs, there was a change, but in other couple-wave pairs, this change did not happen. Fixed-effect regressions ask in which two pairs this event is more likely to happen. For 53% of the time a couple in this sample displays a dual-earner model, 55% of the time a male-breadwinner type, 42% of the time a modified male-breadwinner type, 31% a femalebreadwinner type, and 44% the couple displays a precarious couple type. Note: Records where a new child observed within the next 12 months are dropped. These models include number of children, wife's age and its squared term, husband's age and its squared term, cohabitation, duration of partnership, and number of years until the next observation. Standard errors are in parentheses. * p< .05 ** p< .01 *** p< .001.
First, the basic model compares couples with different division of labor arrangements. The results show that the odds of having a new child in the next observation is 46% ( . − 1) higher if a couple adopts a male-breadwinner model rather than the dual-earner one. Then, we include interaction terms between the malebreadwinner and the modified male-breadwinner types and the period indicator. 20 The statistically significant negative estimates of the interaction terms indicate the variations in the relationship between the division of labor and fertility. The positive effect of the male-breadwinner model on the birth of a child has declined significantly in later 20 We also interact all the division of labor categories with the period indicator. First, the estimates of the male-breadwinner and the modified male-breadwinner types and their interactions with the period indicators remain unchanged. The shift into the precarious type is less likely to have a birth in later periods. Because of the small number of the observations of the female-breadwinner and the precarious types, which may render the results unstable, hence we do not report the details here. − 1) on having a new child. The same trend also applies to the originally positive effect of the modified male-breadwinner type. We then calculate the exponentiation of the estimated coefficients and plot the odds ratio with a 95% confidence interval in each period in Figure 3 . The reductions of the positive effects of the male-breadwinner and the modified male-breadwinner types over time are obvious. In summary, the positive effect on fertility associated with the traditional gendered division of labor declines over time. The effects (represented by odds ratio) of the division of labor type on having a new child
The effect of parenthood on the division of labor
This finding of a weakened positive effect of the specialization family model on having a child implies that the cost of parenthood may become less gender specific. That is, the traditionalizing effect of childrearing is expected to become weaker over the years. We use the fixed-effect model introduced in Equation 2 to examine the traditionalizing effect of childbearing. Because the fixed-effect logistic regressions only analyze couples who have experienced a change in the division of labor, focusing on the specific transition between every two of the five types of division of labor would substantially reduce the sample size. To be consistent with the theory and to boost the occurrence of changes in the division of labor, we aggregate and rank the dual-earner and the female-breadwinner types into the less traditional group (the reference group) and the male-breadwinner and the modified male-breadwinner types into the more traditional group. 21 We then evaluate whether the shifts between the two groups and the number of children are associated. We have also excluded couples with children under the age of 1 and those women on maternity leave to minimize the impact of temporal disruptions to a couple's work-family arrangement. A total of 3,597 couples experienced a transition between these two groups.
22 Table 6 presents the estimates from the fixed-effect logistic models. 21 We have conducted the same analysis with more refined classifications, such as (1) the male-breadwinner type vs. the dual-earner type, (2) the modified male-breadwinner type vs. the dual-earner type, and (3) the male-breadwinner type vs. the modified male-breadwinner type. Precarious couples are not included in these analyses. The conclusion from each regression remains the same: the traditionalizing effect of parenthood gets weaker over the years. These tables are available upon requests to the authors. 22 Please refer to Note 9 for sample selection concerns. As expected, an increase in the number of children has a very strong traditionalizing effect on the division of labor. For instance, having one child is associated with multiplying the odds of being in the more traditional group by a factor of 12.96 ( ). The same trend is observed or even stronger for couples that are having two or more children. Based on this model, we plot the estimated odds ratio with a 95% confidence interval of the number of children in Figure  4 . It is evident that this traditionalizing effect of childrearing gets weaker in later periods.
Figure 4:
The effects (represented by odds ratio) of childrearing on the gendered division of labor
Discussion and conclusion
In this paper, we examine the relationship between the division of labor and fertility. More importantly, we investigate how this relationship has changed over the past three decades. Instead of relying on a single indicator to represent the level of gender equality among couples in previous studies, we use multiple indicators and LCA to construct a couple-level division of labor measure. We then use this measure to predict the couple's fertility behavior and reciprocally as a dependent variable to see how parenthood alters the division of labor. The weakening relationship between the traditional division of labor and fertility from 1991 to 2017 in Great Britain, as documented in this paper, reveals the most recent changes in micro-level family equilibrium among couples. Different from earlier work, which often misses out the time-varying dimension of the relationship between gender equality and fertility, our work contributes to the current literature by highlighting how the relationship between gender equality and family formation at a micro level evolves with the gender-revolution progress. The use of a holistic couple-level approach to identify different levels of traditionalism in the division of labor has enabled a better measure of the gender equality level within couples because this division of labor classification considers (1) the division of labor in both the public and private spheres and (2) how the two spheres are matched. Economic resources play a determining role in shaping the division of labor because the five-class typology identified in this paper partly echoes earlier classifications solely based on employment match, such as the male-breadwinner, the 1.5 earner, and the dual full-time earner families (Connolly et al. 2016; Ellingsaeter 2013) . However, what is different is that our typology reveals a pattern that the same division of labor type includes various employment status matches, shares of income, and shares of housework. One example is that when a couple is classified as the relatively gender-egalitarian 'dual-earner' type, both the husband and the wife work full-time. However, couples who both work full-time may not necessarily belong to the egalitarian 'dual-earner' type because many of them share housework in a highly unequal way, and those couples should be grouped into the more traditional types, e.g., the 'modified male-breadwinner' type. Similarly, couples with women doing 50% to 75% of housework are conventionally considered to be egalitarian. However, those couples spread out across the five types once the couple's performance in the public sphere is considered. This complexity calls for a reconsideration of the meaning of gender equality within couples. Gender relations are reflected not only by how the earning power or housework are independently divided between spouses but also by how the division of labor in the two spheres is combined. Previous research, which uses a single indicator or multiple indicators additively, does not effectively capture the gender relation in marriage and is subject to the risk of misrepresenting the gender equality level within couples.
The question about whether the gendered division of labor and fertility are associated does not have a simple 'yes' or 'no' answer. Results confirm the timevarying relationship between the division of labor and fertility. The interactions with the period indicator enable the identification of the within-couple association between the division of labor and fertility in different periods. This methodological innovation differs from the common approach that could not differentiate between-and withincouple differences. We find out that couples adopting the male-breadwinner arrangement used to be more likely to have a new child than those with a dual-earner model. It is no longer the case now. This shift challenges the conventional assumption that the traditional family model is conducive to childrearing.
On the other hand, over the years, couples are much less likely to conform to the male-breadwinner female-housekeeper arrangement following the birth of a child. Changes in both directions reflect that the cost and expectation of parenthood are becoming less gender specific. The male-breadwinner specialization model, being developed in the context of substantial gender inequality, has started to lose its ground. Our findings support the gender revolution framework -the prevalence of egalitarian families will not hamper fertility with the continuation of the gender revolution. However, the argument of a fertility-promoting effect of gender equality has yet been supported.
This research is a pioneer in examining time-varying patterns in the dynamics between the division of labor and the birth of a child. The changing family equilibrium in Great Britain, reflected through the dampening positive relationship between the traditional gender division of labor and fertility, reveals the consequences of the undergoing gender revolution on family lives from the 1990s. We provide a few potential explanations here. For instance, women's economic position in the family is becoming increasingly important. As the economic uncertainties and difficulties grow, a dual-earner model increases the financial security of the family and is thus preferable than a traditional single-earner model. Over the years, fewer families would decide to follow the traditional division of labor or 'do gender' when they plan to or have become parents. Alternatively, the changing gender norms may also influence how people are selected into a stable partnership. Couples formed in later periods may hold more liberal gender attitudes than those formed in earlier periods. Accordingly, their fertility decision would not be strongly discouraged by a deviation from traditional gender roles, and their division of labor would be less affected by the transition into parenthood. Whether it is due to the period effect or the cohort effect that different people are selected into a partnership over the years is not the focus of this paper. Our paper, nevertheless, sheds light on how the relationships between alternative family models and fertility evolve from the 1990s within the gender revolution framework.
Our paper has a few limitations. First, the effect of the gendered division of labor on fertility may differ for the first birth or higher order births. Some prior work has noted that economic resources have greater constraints on the birth of a first child than higher order births (Dommermuth, Hohmann-Marriott, and Lappegård 2015; Kreyenfeld and Andersson 2014) , but others do not find this difference (Miettinen, Lainiala, and Rotkirch 2015) . In a supplementary analysis (Appendix Table A -2), we noted that compared to the dual-earner type, the male-breadwinner and precarious types seem to be less conducive for the first birth but more conducive for higher order births. Nevertheless, the pattern of a declining positive link between the male-breadwinner model on fertility over years is clear for both first and higher order births in the interaction models. Due to the small sample size that may render the estimates unreliable, we do not report the results in the main texts. We believe that future work with larger samples would provide valuable insights into the complexity of fertility decisions.
Second, this paper focuses extensively on changes in the micro-level relationship between gender equality and fertility within the gender revolution framework, and precarious couples where both spouses do not work full-time fall out of the scope of this paper. The number of these families is small but has been increasing over time in the past decade due to rising economic uncertainties. Previous work has found out that although precarious couples were more likely to have children than dual-earner ones in the past, it is less likely to be the case in more recent years in the United Kingdom (Inanc 2015) . Economic uncertainties and difficulties are becoming more detrimental to childrearing over the years. Future research should investigate how the macro-level economic condition might moderate the relationship between precarity and fertility.
Despite these limitations, this paper contributes to the literature by illustrating that the association between the traditional division of labor and fertility has been evolving over time. The positive association between the traditional division of labor and fertility should be applicable in countries where the gender equality level is relatively low with significant conflicts between women's employment and childrearing responsibilities. In countries where the gender equality level is relatively high, and the childcare services are inexpensive and widely accessible, the association between the gendered division of labor and fertility could be weak, as what has just emerged in the United Kingdom in the late 2010s. Although we agree that the specific relationship between the gender division of labor and fertility differs across countries, the trend of a weakening positive relationship between the traditional gender division of labor and fertility is expected in developed countries where the gender revolution has been continuing for decades.
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